Experimental conditions
afterwards. Isochronous operation serves to maintain without an RP system an azimuthal void (corresponding to the kicker rise time) until ejection. Apart from its cost, an RP system has the drawback of lowering the transverse space-charge limit because of beam bunching, and has adverse effects on longitudinal beam stability on account of the relatively high coupling impedance. It also creates the preconditions for transverse head-tail modes.
From the IKOR point of view, the main questions to be answered were: i) how close can the beam approach Ytr in terms of n = y-2 --tr-2 without experiencing With the 'rtr-jump off, the beam was accelerated every 1.2 s and observed during a 500 ms flat-top of the guide field set at levels B corresponding mainly to n values in the range from 10 2 to < 10-4. To avoid transition crossing during the 1% field overshoot at the beginning of the flat-top, the beam was kept at an inside radial position (via RF steering) during this time (Fig. 1) ; (this procedure makes use of the Ytr dependence on radius discussed below). The RE voltage Vp was then set to a value most suitable for the particular measurement, the beam steered to the radial position chosen and, for the observation of the debunching, the voltage reduced to zero and the cavity gaps short-circuited (taking about 2 ms). 
Ytr dependence on radial beam position
To calculate the variations of Ttr across the momentum aperture, one has to take into account second order terms6 in the orbit length as a function ofAp/p. (Fig. 3) , the mean radial beam position being measured directly.
The slope of the measured curve agrees well with the theoretical value of 1.5 for a2. A slight uncertainty remains as to the values of Ytro; measured: 6.14 calculated: 6.121 (program AGS).
Synchrotron frequency dependence on n
Longitudinal quadrupole oscillations were excited through a fast (non adiabatic) reduction of the accelerating voltage (Fig. 1) . Accurate measurements of the synchrotron frequency f were then made using a spectrum analyser in the "receiver mode" and tuned to the RF accelerating frequency (9.4 MHz). Ytro values were deduced via the known y values and the n values determined for eachB level from the measured f values (Fig.4) . (Fig. 4) . In spite of a certain scatter of the latter points, both methods yield as before a value of Ytro close to 6.10.
Debunching time
The debunching time Td is defined here as the time taken by the head of a bunch to reach the tail of the preceding one, once the RF voltage is off (Fig. 5 ). In the present case the bunch shape was essentially parabolic for n > 10 2 (B < 2200 Gauss), changing to triangular and then Gaussian (long tails) for n -10' (Fig. 7) . This behaviour is reversible (bunches became again parabolic when decelerated). High signal-to-noise ratios (narrow-band system) and the possibility to work at very high frequencies are particular advantages of this method. Inversely, it can be used to infer the bunch shape from the shape of A20(t) and to estimate Ap/p via Tdb. 
